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An Apparatus for Launching Balls for Sports Practice 

Technical Field 

The present invention relates to an apparatus for launching balls for sports practice of the type 
described in the preamble of claim 1 . 

Said apparatus is destined in particular to be used to train association football players, but it can also 
be used in any sport, or game, which uses balls, such as: tennis, volleyball, American football, rugby 
football, etc. ... Additionally, said apparatus can also be used for simple entertainment games. 
Hereinafter, however, for the sake of simplicity of description, explicit reference shall be made to 
association football, or football, only. 

When training players it is particularly important to provide them with a series of shots that are, when 
necessary, repetitive in the ball launch velocity, value and elevation arc. 
Once the reference ball and the vertical plane in which the trajectory must be included are set, the 
elevation arc and launch velocity parameters uniquely identify both the geometry of the trajectory, 
and the hourly travel law, allowing the immediate evaluation of significant parameters such as: range, 
velocity and angle of impact, time of flight, etc. ... 

In football, for instance, the balls used are those prescribed by current regulation. In particular, 
currently the footballs defined as: "SIZE 5 APPROVED FIFA" must have a mass of between 420 and 
445 grams, and a circumference between 68.5 and 69.5 cm. 

Since pass distances in football may reach and even exceed 40-50 meters, and most frequently 
range between 10 and 25 meters, with angles of impact of between 20 and 50 degrees, to train 
players correctly it is fundamentally important to have the capability of simulating similar situations. 
Consequently, the required launch velocities may even reach 40/s, and more often range between 
10 and 25m/s. 

Currently, during practice sessions, the launches are carried out by trainers or by the player's team 
mates. 

Consequently, launches are often different from each other and even inaccurate. 
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Background Art 

Currently, there are several known apparatuses which allow to launch balls for sports practice 
purposes, but generally they are apparatuses for launching tennis balls or baseballs. 
It should be noted that there are considerable differences in terms of size, weight, and weight/volume 
ratio among the balls used in different sports. 

Said differences make it impossible to use an apparatus devised to launch tennis balls to launch 
footballs instead, or to adapt it for this purpose. 

Among the different existing apparatuses the most interesting are those which are easy to transport; 
and which can be easily operated in any point, for instance within a football field. 
Examples of similar easily transported apparatuses are disclosed in the patents US 3 662 729, GB 
2 118 443 and US 4 774 928. 

In particular the patent US 4 774 928 discloses an apparatus for launching tennis balls for training 
purposes comprising a tank for pressurised air, a launch tube whose section substantially 
corresponds to that of a tennis ball, and which has an open end for launching the ball and an end 
connected to the tank by means of a quick opening device, which allows rapidly to discharge the air 
contained in the tank through the tube, thereby causing the launching of the ball. 
However, known apparatuses are not suitable for launching footballs in the aforesaid manner. On 
one hand, they do not allow an effective launch of a football, which has very different weight and 
diameter compared to tennis balls. Moreover, apparatuses of this kind on one hand do not assure 
a repetitive launch of the ball, on the other hand do not allow to adjust launch velocity (at least non 
in an easy and precise manner). 

Disclosure of Invention 

In this situation the technical task constituting the basis for the present invention is to obtain an 
apparatus for launching balls for sports practice which overcomes the aforementioned drawbacks. 
In particular, the technical task of the present invention is to obtain an apparatus for sports practice 
that is simple, compact, transportable, efficient in the execution of the shots, economical and safe 
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in use, and able to provide the ball," with precision, reproducibility and adjustment capability, with the 
necessary impulse to attain the required launch velocity. 

The specified technical task and the indicated objects are substantially achieved by an apparatus 
for launching balls for sports practice as described in the appended claims. 

Description of the Drawings 

Further features and advantages of the invention shall become more readily apparent from the 
detailed description that follows of some preferred, but not exclusive, embodiments of an apparatus 
for launching balls for sports practice, illustrated in the accompanying drawings, in which: 

- Figure 1 shows a partially sectioned schematic view of an apparatus for launching balls for sports 
practice according to a first embodiment of the present invention; 

- Figure 2 shows an enlarged detail of the apparatus of Figure 1 , with some parts removed; 

- Figure 3 shows part of the apparatus of Figure 1 according to a section plane rotated by 45** 
around the central axis of the apparatus, relative to the section plane of Figure 1; 

- Figure 4 shows an enlarged detail of the apparatus of Figure 3; 

■ Figure 5 shows a schematic view, partially sectioned according to the section plane of Figure 3, 
of a second embodiment of the apparatus of the present invention; 

- Figure 6 shows a partial and sectioned schematic view of a detail of a third embodiment of the 
apparatus of the present invention; 

- Figure 7 shows a partial and sectioned schematic view of the apparatus of Figure 6 in a second 
operative condition; 

- Figure 8 shows a partial and sectioned schematic view of the apparatus of Figure 6 in a third 
operative condition; 

- Figures 9 and 10 show a partial and sectioned schematic view of two variants of a fourth 
embodiment of the present invention; 

- Figure 1 1 shows a partial and sectioned schematic view of a fifth embodiment of the present 
invention; 

- Figure 12 shows a partial and sectioned schematic view of an additional element able to be 
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associatsd to each of the embodiments of the present invention illustrated in Figures 1 through 11; 
and 

- Figure 13 shows the family of curves characteristics of an apparatus according to the present 
invention. 

Although in Figures 1 , 2 and 4 the sealed connections between the different parts constituting the 
structure of the sectioned part of the apparatus are highlighted with bold lines, for the sake of 
simplicity they are not highlighted in the other figures, where they are nonetheless considered to be 
present. 

With reference to the aforementioned figures, the reference number 1 globally designates an 
apparatus for launching balls for sports practice according to the present invention, which comprises 
a tank 2 for containing a gaseous fluid (advantageously air) under pressure, a launch tube 3 whose 
section substantially corresponds to that of a ball 4 to be launched, an exhaust duct 5 for the fluid 
operatively connected between the tank 2 and the launch tube 3, and a quick opening device 6 for 
discharging, on command, the fluid from the tank 2 to the launch tube 3 through the exhaust duct 5, 
in order to cause the launch of the ball 4. 

In other embodiment variants, not illusti-ated herein, the exhaust duct 5 can also coincide with the 
innermost part of the launch tube 3, although preferably the exhaust duct 5 has a smaller section 
than the launch tube 3. 

The launch tube 3 has an open end 7 for launching the ball 4 and, internally, a seat 8 for positioning 
the ball 4. 

In the Illusti-ated embodiments, the quick opening device 6 comprises a quick opening main valve 
9 which conti-ols the discharge of the fluid from the tank 2 to the exhaust duct 5, a control valve 10 
which drives the opening of the main valve 9 and at least an actuating valve 1 1 which determines 
the actuation of the conti-ol valve 10. 

Other embodiments provide botii for the use of only the main valve 9, which can be actuated direcfly 
by the user, and the use of a quick opening main valve 9 actuated directiy by an actuating valve. 
In the illusti"ated embodiments, tiie main valve 9 comprises a first movable obturator 1 2, actuated by 
means of a first pressurlsable chamber 1 3, said obturator 1 2 being in closed position when tiie first 
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chamber 13 is pressurised and going to tlie open position when the first chamber 13 is 
depressurised. 

The control valve 10 causes, when it is opened, the depressurisation of the first chamber 13, in the 
manners described hereafter. 

In regard to the control valve 10 it, similarly to the main valve 9, comprises a second movable 
obturator 14 actuated by means of a second pressurisable chamber 15. The second obturator 14, 
too, is in the closed position when the second chamber 15 is pressurised and goes to the open 
position when the second chamber 15 is depressurised. 

In turn, the actuating valve 11 causes, when it is opened, tiie depressurisation of the second 
chamber 15. 

According to the illustrated embodiments, there aretuvo actuating valves 11, mounted in parallel and 
able to be operated independentiy. They are respectively a solenoid valve 16 and a manual valve 
17, each of which can In any case be present even alone, in less complete embodiments. 
Advantageously, the actuating valve constituted by a solenoid valve 16 can be operated both by 
means of an electrically connected push-button 18, and by means of a remote conti-ol 19 which 
allows it to be conti'olled from a distance. 

The apparatus 1 also comprises, in tiie illustrated embodiment, a circuit 20 for pressurising the tank 
2, which also determines the pressurisation of the first and of the second chamber 13, 15. 
It is connected to a system (not shown) for feeding a pressurised fluid, typically compressed air (7-9 
bar), such as a compressor or a bottle, through a pneumatic quick coupling connection. 
Downstream thereof are positioned in sequence a filter 22 for the incoming air, a pressure reducer 

23, to assure a variable charge pressure (for instance 1.5•^9 bar), and a two-way pneumatic selector 

24, alternatively to setthe manual charge (first way 25) or automatic (second way 26) of the launch 
apparatus 1. 

The first way 25 (manual) in tum is subdivided into a tiiird way 27 witii manual charging valve 28, and 
into a fourth way 29 with electromagnetic charging valve 30. The arrangement of the tiiird and fourth 
way 27, 29 is similar, fi-om the structural point of view, to tiiat of the two actuating valves 1 1 in parallel 
described above, whereto reference is made for the details (also for tiie actuation by means of push- 
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button or remove control of the electromagnetic valve 30). Similarly, then, either the manually 
actuated charging valve 28 alone or the electromagnetic actuated valve 30 alone can be provided 
along the second way 26. 

The second way 26 (automatic charge) is reconnected to the first way 25 downstream of the two 
charging valves 28, 30, thus bypassing their control. 

Atttiis point the charging conduit 31 into which the first and the second way 25, 26 open, has a first 
orifice 32 in connection with the tank 2, and a second and a third orifice 33, 34, with smaller sections, 
connecting respectively with the aforesaid first and the second chamber 13, 15. 
The sections of the orifices 32, 33, 34 are so dimensioned as to allow, at the moment of the charging 
operation, first of all the closure in successive sequence of the second obturator 14 and of the first 
obturator 12, and subsequently, the charging to the same pressure, the one determined by the 
pressure reducer 23, of the whole circuit (including the tank 2, the second chamber 15 and the first 
chamber 13). 

On the illustrated pressurisation circuit 20 are also provided two control gauges 35 and a safety valve 
36. 

Additionally, the apparatus 1 comprises throttling means 37 mounted in tiie exhaust duct 5 to 
determine the transfer of the fluid from ttie tank 2 to ttie launch tube 3. 
Figures 1, 3 and 5 show the most advanced embodiments of ttie ttirotiling means 37, in which ttie 
throttling means allows to regulate the transfer of the fluid from the tank 2 to the launch tube 3. 
Both in the first (Figs. 1 and 3) and in the second illusttated embodiment (Figure 5), tiie ttirottling 
means 37 comprise a fixed part 38 and a part 39 that is movable relative to the fixed part 38, 
positioned in such a way that the displacement of the movable part 39 relative to ttie fixed part 38 
determines a variation of the effective section of Uie exhaust duct 5 in correspondence with the 
ttirottling means 37. 

In ttie first embodiment, ttie fixed part 38 is constituted by a ring like seat which detemiines a 
narrowing in the exhaust duct 5, whilst the movable part 39 is constituted by a bulb obturator 
movable coaxially to the aforesaid ring like seat, in order to vary tiie effective section for the passage 
of tiie fluid within the exhaust duct 5. 
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In the second embodiment the fixed part 38 is also constituted by a ring lil^e seat positioned within 
the exhaust duct 5, within which a movable sleeve can slide. In particular, the outer wall 40 of the 
sleeve slides in proximity to the ring like seat 

Said sleeve also has a narrowing 41 in correspondence with its inlet section for the fluid, and one 
or more sIHs 42 placed In con-espondence with the ring like seat straddling the seat, and which allow 
the lateral entry of the fluid into the sleeve upstream of the fixed part 38. 
In this way, varying the positioning of the movable part 39 it is possible to modify the section for the 
fluid path through the slits 42, and hence the efl'ective section for the fluid path through the throttling 
means 37. 

In the third embodiment, illustrated in Figures 6 through 8, the throttling means 37 comprise one or 
more interchangeable ring nuts 61, each such as to assure a different throttling section. 
In particular, tiie accompanying figures show three different ring nuts 61, each able to provide a 
different throttling in the exhaust duct 5. As shown, each ring nut 61 has a different profile, and, 
among those illustrated herein, the ring nut 61 of Figure 6 is the one that determines the smallest 
section for fluid path. 

In the fourth embodiment illustrated in Figures 9 and 1 0 in two variants thereot the throttling means 
37 vary the section for the passage of the fluid in the main valve 9, acting on ttie travel of the first 
obturator 12. 

A first manner (Figure 9) of varying the travel of the first obturator 1 2 consists of varying the end stop 
position of tiie obturator 12 (i.e. varying the point of an-ival of the first obturator 12 at the completion 
of ttie opening), acting on the bottom of the first chamber 1 3, or making it axially adjustable relative 
to tiie rest of the first chamber 13, or providing it with one or more interchangeable inserts 62 (each 
having different thickness). 

Figure 9 shows tiie insertion of an insert 62 underneatii the first damping element 50 (described in 
detail hereafter). 

A second manner of varying tiie travel of the first obttirator, instead, consists of varying ttie position 
of the first obturator 12 when tiie main valve 9 is closed. In Figure 10, this Is achieved by axially 
adjusting the position of tiie inner part 63 of tiie exhaust duct 5 against whose end 64 bears in 
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closure the first obturator 12. 

The apparatus 1 is also preferably provided with means 43 for varying the position of the seat 8 for 
the ball 4 to be launched relative to the launch tube 3. 

In the accompanying figures the seat 8 for the ball 4 is constituted by the end 44 of the exhaust duct 
5 connected to the launch tube 3, and it is axially adjustable relative to the launch tube 3. 
Advantageously, to improve control over the perfomiance of the launch apparatus 1, it is preferable 
for the throttling means 37 and the means 43 for varying the position of the seat 8 for the ball 4 to be 
operatively associated to each other in such a way as to vary the position of the seat 8 according to 
the adjustment of the transfer of the fluid from the tank 2 to the launch tube 3 and vice versa, all 
according to a predetermined relationship, to be determined in the design phase. 
In the examples illustrated in Figures 1 tiirough 5, this is obtained by rigidly fastening the seat 8 for 
the ball 4 to be launched to the movable part 39 of the adjustment means, so that the displacement 
of the movable part 39 causes a corresponding displacement of the seat 8 for the ball 4 to be 
launched within the launch tube 3. 

In the example illustrated in Figures 6 through 8, each interchangeable ring nut 61 determines, in 
addition to a predefined throtUing of the exhaust duct 5, also a different positioning of the seat 8, 
appropriately correlated to the related throttling. 

In the case instead of the fourth embodiment, means 43 for varying the position of the seat 8 for the 
ball, are not directiy associated to the throttling means 37. For this reason, It will be opportune to 
adjust the means 43 for varying the position of the seat 8, every time tiie adjustment of the tiirottling 
means 37 will be modified. 

Thanks to the ability to adjust tiie axial position of the seat 8 for the ball, between the seat 8 and the 
end of tiie launch tube 3 opposite to the open end 7 is identified, when tiie ball 4 is on the seat 8, a 
third chamber 45 in which the fluid can expand at the moment of the launch. 
Advantageously, the injection of the fluid into the launch tube 3 takes place in precise 
correspondence with ttie seat 8 for the ball 4, since the ball 4 substantially closes the ouflet of the 
exhaust duct 5. 

As shown in Figure 12, tiie apparatus of tiie present invention can be provided with appropriate 
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means for enhancing launch precision 67. 

In the embodiment shown in Figure 1 2, the means for enhancing launch precision 67 are associated 
to means 68 for reducing launch noise, described in detail hereafter. 

In this embodiment the means 67 for enhancing launch precision are constituted by an annular 
element 69 positioned at an appropriate distance from the open end 7 of the launch tube 3. 
Advantageously, the annular element 69 has an inner diameter that is slightly larger than the 
diameter within the launch tube 3, in such a way that at the passage of the ball 4, between the ball 
and the annular element 69 itself, there is a small meatus 70, so that the ball movement is not slowed 
by friction or interference. 

As stated, the apparatus 1 of the present invention can also be provided with means for reducing the 
noise of the launch 68, such as a silencer. 

One type of said noise reducing means 68 is shown in Figure 12 in combination with the annular 
element 69. In general, however, there may also be no correlation between the means for enhancing 
launch precision 67, and the noise reducing means 68. 

In the illustrated embodiment, the noise reducing means 68 are essentially constituted by an annular 
chamber 71, of adequate volume, mounted coaxially to the launch tube 3. Advantageously, the 
annular chamber 71 is mounted in removable way. 

The annular chamber 71 has an inner slit 72 obtained in correspondence with the open end 7 of the 
launch tube 3, and a plurality of lateral slits 73. 

The pressurised air that exits the launch tube 3 then enters the chamber 71 through the inner slit 72 

and is discharged to the atmosphere through the lateral slits 73. 

The total passage section is not much smaller than the section of the launch tube 3. 

Advantageously, although this solution is not shown in the accompanying figures, the inner surfaces 

of the annular chamber 71, and other parts of the apparatus, can be coated with sound-absorbing 

material. 

Although they are not described herein, specific silencer devices can also be adopted for the other 
noise sources of the apparatus, and in particular, the noise of the discharge to the atmosphere from 
the chamber of the main obturator 12, and the shock waves coming from the mouth of the element 
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which defines the seat 8 for positioning the ball. 

The latter can generate a shock pressure wave in a directing cardioid, relatively narrow, 
concentrated around the direction of launch (axis of the launch tube 3). They are mainly present with 
high charging pressures and operation of the launch operation without the ball 4 in the launch tube 
3. 

Before describing the operation of the apparatus 1 of the present invention, a more detailed analysis 
shall be provided of the structure of the rapid opening device 6 and of the pressurisation circuit 20 
in the fonn in which they are illustrated in the accompanying figures (in particular, see Figures 2 and 
4). 

As stated, the control valve 1 0 is conceptually similar to the main one, but has smaller dimensions. 
Although a determined type of rapid opening valve (disc valve) is described herein, other types of 
rapid opening valves (membrane, etc. ...) can be used, provided they allow suitable performance. 
In the specific case, in the main valve 9 the first disc obturator 12 slides within a cylindrical portion 
46 of the first chamber 1 3, and it has an inner wall 47 oriented towards the first chamber 1 3, and an 
outer wall 48 whose central part faces the exhaust duct 5, and whose peripheral annular part instead 
faces the fluid tanl< 2. In this way, when the disc is in closed position, it bears on the exhaust duct 
5 and the seal is assured by a first sealing ring 49 (made, for instance, of a resilient material such 
as rubber) which separates the central part from the annular part. 

in correspondence with the base wall, facing the first obturator 1 2, of the cylindrical portion 46 of the 
first chamber 13, is also positioned a first damping element 50 whose purpose is to deaden the 
impact of the first obturator 1 2 with said wall of the cylindrical portion 46 of the first chamber 1 3, at 
the time of the opening of the main valve 9. 

The cylindrical portion 46 of the first chamber 13 is coaxial to an annular portion 51 of the first 
chamber 13 and in communication therewith through connecting holes 52 obtained through the base 
wall of the cylindrical portion 46. 

Said holes 52 are visible in Figures 3 and 4 which show a section of the launch apparatus 1 
constructed with a plane rotate by 45° around the central axis of the launch tube 3, relative to the 
section plane of Figures 1 and 2. In the illustrated example there are four connecting holes 52 
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between the two portions of the first chamber 1 3. 

The connecting holes 52 also extend through the first damping element 50. The latter, in order to 
improve performance, can be provided with a raised edge 53 around each connecting hole; thanks 
to said edge 53, at the time of the opening of the main vaive 9, between the first obturator 1 2 and the 
damping element an air cushion is created which bral<es the motion of the first obturator 12, as shall 
be described better hereafter. 

Internally and coaxially to the annular portion 51 of the first chamber 13 is also positioned the control 
valve 10 whose structure is similar to that of the main valve 9. 

In the conti-ol vaive 10 as well, the second disc obturator 14 slides within a second cylindrical 
chamber 15, and has an inner wall 54 oriented towards the second chamber 15, and an outer wall 
55 whose central part faces an opening 56 for discharging to atmospheric pressure, and whose 
peripheral annular part faces the annular portion 51 of the first chamber 1 3. In this way, when the 
second obturator 14 is in closed position, it bears on the exhaust opening 56 and the seal is assured 
by a second sealing ring 57 (made for instance of a resilient material such as rubber), which 
separates its central part from the annular part. 

In correspondence witii the base wall, which faces the second obturator 14, of tiie second chamber 
1 5, is, in this case as well, positioned a second damping element 58 whose purpose is to dampen 
the impact of tiie second obturator 14 against said wall of the cylindrical chamber, at ttie moment of 
the opening of the control valve 10. 

The second chamber 15 is in communication with the third orifice 34 of the charging conduit 31, 
through a connecting channel 59 obtained through its own base wall. 
Said channel also extends through the second damping element 58, which similarly to the first, can 
be provided with a raised edge (not shown) around the connecting channel 59 to generate an air 
cushion between tiie second obturator 14 and the second damping element 58 atttie moment of tiie 
opening of the conti'ol valve 10. 

In the illustrated examples, the connecting channel 59 has two connecting branches, as stated, 
respectively to the second chamber 15 and to tiie charging conduit 31, and third branch connected 
to the actuating valve (or valves) 1 1 . 
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Lastly, although they are not expressly illustrated and/or described herein, to the apparatus 1 of the 
present Invention can also be added further components, such as a support structure which allows 
to orient the launch tube 3 with the desired inclination (elevation arc), a system for the automatic 
loading of the ball 4 to be launched, and an electronic control unit capable of automatically managing 
the operation of the apparatus 1, controlling the charging system (charging pressure), the training, 
the elevation arc, the moment of launch, ... 

In regard to the operation of the apparatus 1 of the present invention, it takes place in the following 
manner. 

At the moment of the opening of the actuating valve 11 (manual or electromagnetic) the second 
chamber 15 of the control valve 10 is rapidly depressurised, through the connecting channel 59, 
causing the movement of the second obturator 14 to the open position. Consequently, the first 
chamber 13 is placed in communication with the outside by means of the exhaust opening 56, and 
it depressurises rapidly, in turn causing the displacement of the first obturator 1 2 to the open position. 
The tank 2 is thus in communication with the launch tube 3, and thereby a sudden transfer of fluid 
from the tank 2, to the third chamber 45 positioned behind the ball 4 to be launched, but appropriately 
regulated by the throttling means 37. 

The ball, which until that moment was bearing on Its own seat 8, starts its own acceleration 
determined by the momentum transfer from the fluid and by the growing increase of the pressure 
in the launch tube 3. 

The acceleration of the ball depends on the force resulting from the dynamic pressure stresses, and 
continues as long as they maintain their effects. Hence, when the centre of the ball has moved 
sufficiently beyond the outlet end of the launch tube 3 (i.e. for about one third of the radius of the 
ball), these effects vanish and the ball continues its trajectory having reached the desired launch 
velocity. From that moment the ball is subjected only to the force of gravity, to air drag, and, in case, 
to the undesired presence of wind. The resulting trajectory can easily be determined as a mere 
ballistic problem. 

The situation is slightly different when the apparatus is also provided with the means 67 for 
enhancing launch precision, constituted by the annular element 69. At the moment of the launch. 
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after overtaking the open end 7 of the launch tube 3, the ball 4 travels through a short free segment, 
allowing the radial release of any residual overpressure in the launch tube 3. 
Subsequently, passing at full speed within the annular element 69, the ball is subjected to the fluid 
dynamic forces generated in the narrow meatus 70 between the ball and the annular element 69. 
The axial components of these forces generate a slight slow-down of the ball, whilst the radial 
components determine an effective axial centring thereof in the direction of the motion. 
Consequently, launch precision is enhanced. 

The effective barrel length parameter L is defined here as the distance, measured on the axis of the 
launch tube 3, between the centre of the ball and the centre of the outlet section of the launch tube 
3. 

To obtain an optimal operation of the apparatus 1, the effective ban-el length L should be correlated 
to the fluid passage section, determined by the throttling means 37, i.e. to the position of the movable 
part 39 relative to the fixed part 38. This is because excessively long barrels determine, before the 
ball exits, a quick slowing of the ball, allowing only the limited outgoing velocity which the throttling 

means 37, as adjusted, allow. 

Analysing in greater detail the behaviour of the main and control valves at the moment of opening, 
being structurally similar, they have a similar behaviour. 

Thus, referring in particular to the main valve 9 the sequence of the launch events can be specified 
as follows. 

Avery rapid depressurisation of the first chamber 13, due to the nearly instantaneous connection 
of the annular portion 51 thereof to the outside, in a first step brings to zero ttie closing force of the 
first obturator 12, then, inverting said force, causes the rapid opening displacement of the same 
obturator, due both to the pressure differences between the first chamber 13 and the tank 2 and 
between the first chamber 13 and the exhaust duct 5, and to the simultaneous and progressive 
momentum transfer from ttie fluid to tiie first obturator 1 2 in the rapid trajectory variation whereto the 
fluid itseff is subjected in correspondence with the closure seat 60 of the main valve 9. In the first 
steps of the this process, pressure increases rapidly also in the whole exhaust duct 5 by virtue of a 
sort of "inertial confinement" due to the presence of tiie ball which, contributes to close the outiet of 
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the exhaust duct 5 in contact with the ball. 

The complex dynamic of these phenomena leads to the maximum acceleration and opening velocity 
of the olrturator 12, which has allowed to reach opening time constants of 0.5-0.8 milliseconds, even 
with an apparatus 1 made with commonly used metallic materials, strong but not particularly light. 
The use of light and strong materials, such as titanium alloys, would in fact enable further 
improvements, especially in regard to the movable parts of the apparatus. 
The obturators reach the respective maximum displacements without significant bounces, or other 
negative effects, by virtue of the impact with the damping elements (advantageously constituted by 
discs of resilient material such as rubber), whose opportune profiles described above allow for 
effective damping also by means of the air cushion which is formed between each obturator and the 
con-esponding damping element, at the moment of the contact of the obturator with the raised edges 
of the damping element 

The mechanical stresses consequent to the impact are thereby reduced, preserving the integrity of 
the obturators and allowing, for ttiem, the adoption of small masses, thereby obtaining higher 
opening velocities. 

Returning to the discharge of the fluid from the tank 2 to the launch tube 3, during the outflow 
transient the criticality condition is nomnaily reached in the minimum section of the path of the fluid, 
determining first Mach 1 to be exceeded, with meta-stable fluid dynamic conditions, immediately 
followed by shock due to subsonic transition to the stable fluid dynamic state. 
Initially this occurs, as stated, first in proximity to the closure seat 60 of the main valve 9, with the 
obturator slightly open, the exhaust duct 5 not yet sufficientiy pressurised and the ball still nearly 
bearing on its own seat 8. 

The criticality condition then moves in proximity to the outlet of the exhaust duct 5, with the obturator 
sufRciently open but the ball, given its inertia, is practically still close to the initial position. 
Subsequently, when the ball moves away fi-om its positioner, the criticality conditions again move 
backwards in proximity to the closure seat 60 or in proximity to the minimal section between the 
throttling means 37, if the section of this passage has a smaller surface area than the one 
determined by the instantaneous position of the obturator relative to the seat 8. 
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The particular profiles of the illustrated obturators safeguard the resilient material of the sealing rings 
in correspondence with the closure seats, from the dynamic stresses of the shock waves. 
The dimensions of the first and of the second chamber 13, 15 and the parameters of the two 
obturators (weight, dimensions, shape and materials used) must be specifically fixed during the 
design phase to obtain sufficiently short opening times for the main valve 9, to allow the most rapid 
acceleration of the ball during the launch phase. 

In sum, the main factors which determine the operation of the apparatus 1 , in its most complete, are: 

- the volume of the tank 2 for the pressurised fluid; 

- the charging pressure of the tank 2; 

- the opening section of the quick opening device 6; 

- the opening section of the throttling means 37; 

- the volume of the third chamber 45, behind the ball; 

- the effective length of the barrel. 

It has been observed that the operation is adjustable and optimised within limited combinations of 

these factors. 

In the embodiments described heretofore, the design choice was to fix at appropriate values both 
the volume of the tank 2 and the opening section of the quick opening device 6, and to introduce, for 
practical adjustment purposes, a correlation between the opening section of the throttling means 37 
and the effective length of the barrel, determined by the position of the seat 8 whereon the ball 
initially bears. 

This con-elation is obtained in such a way that to increasing opening sections of the throttling means 
37 correspond suitably increasing barrel lengths. The volume of the third chamber 45, behind the 
ball, is also thus correlated, assuming diminishing values. 

Thus, launch adjustment is conveniently determined, acting only on the two parameters: charging 
pressure of the tank 2 and effective length of the barrel. 

Figure 1 3 shows the family of curves characteristics of the launch velocity achievable as a function 

of the charging pressure, with parameters based on the effective length of the barrel. 

As shown, each curve has a central segment, in solid lines which represents the range of pressures 
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for which the apparatus 1 operates in optimal way. 

Once the launch is completed, the system can be charged either manually or automatically. In this 
latter case, within 3-5 seconds from the launch the device is ready for a new launch. 
In the case, instead, of the fifth embodiment shown in Figure 1 1 (variant of the embodiment of Figure 
5), it is also possible to vary an additional parameter: the volume of the tank 2. This solution assures 
a greater versatility of the device as a whole. 

The tank is constructed with two half-shells 65 at least one of which is movable relative to the other, 
to allow the adjustment of its volume (tightness is assured by gaskets 66). 
Other embodiments are also possible, in which in addition to the adjustment of the volume of the tank 
2, it is also possible to adjust other parameters such as the charging pressure of the tank 2 and the 
effective length L of the barrel. 

As stated, although when the charging starts the entire circuit is substantially in direct contact with 
the atmospheric pressure, an appropriate dimensioning of the first of the second and of the third 
orifice 32, 33, 34 assures first of all the closure of the two obturators 12, 14 and subsequently the 

pressurisation of the whole circuit. 

Lastly, in regard to the noise reducing means 68, it should be noted that the residual overpressure 
in the launch tube 3 can be relatively high with sufficiently high charging pressures of the tank 2 and 
limited effective barrel lengths L. Thus, when the centre of the ball overtakes the open end 7 of the 
launch tube 3, said open end is placed in communication with atmospheric pressure and any 
overpressure Is rapidly vented radially, normally followed by a partial eddy with the inversion of the 
fluid motion field. This phenomenon generates the so-called "mouth noise". 
Using the reduction means, the residual overpressure is vented in the annular chamber 71 before 
discharging in the surrounding atmosphere, through the lateral slit 73. 
The present invention achieves important advantages. 

The apparatus for launching balls for sports practice of the present invention Is compact, light and 
easily transported. 

Moreover, the apparatus is very efficient in the execution of the shots, and able to provide the ball, 
witti precision, reproducibility and adjustinent capability, the impulse needed to achieve the required 
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launch velocity. 

The apparatus has the further advantage of operating optimally with a simple source of low-pressure 
compressed air (7-9 bar) such a simple commercial portable compressor. Consequently, the 
apparatus is also safe in its use. 

An additional advantage is that minimal quantities of fluid can be used to provide the necessary 
Impulse for launch. 

Thanks to the precision and reproducibility of the launch and the impact parameters, the apparatus 
can therefore be used to improve players' technical abilities (stop, shot, head shot, etc.). It allows the 
athlete to assume the sequence of the best bio-mechanical positions dynamically, and to consolidate 
it with the safe repetition of the motion, reaching what can be defined as the result of motor learning. 
Fundamentally important is the possibility of repeating the motion under the same conditions, in 
continuous and assiduous fashion, also with the possibility for the player to view him/herself in action, 
with the simultaneous use of recording means (closed circuit video cameras and video recorders). 
It should also be noted that the present invention is relatively easy to implement and that both the 
cost connected with the implementation of the invention and the operating costs are low. 
The invention thus conceived can be subject to numerous modifications and variations, without 
thereby departing from the scope of the inventive concept that characterises it 
All components can be replaced by other technically equivalent elements and in practice all the 
materials employed, as well as the shapes and the dimensions of the various components, may be 
any depending on requirements. 



